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Paper 2 Component Maximum Scaling Maximum
raw mark factor scaled mark
Part 1 Mathematical 60 0.5 30 marks
a) 29 marks | comprehension
b) 31 marks
Part 2 Communicating with | 30 1 30 marks
30 marks | mathematics
Part 1: Mathematical comprehension.
You should spend about one hour working on this part.
(a) Refer to Electric cars in the pre-release material.
1 Refer to the graph in Figure 4 of the article. Interpret, in words, the speed of the
carin the first 35 seconds as it travels from rest in a straight line.
(2 marks)
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2 (@) Find, using the data given in Figure 3, the average speed of the car
over its first 20 seconds of travel.
(2 marks)
(b) If the average speed of the car over its first t seconds of travel is 3.3 ms™,
use the suggested model to find t.
(3 marks)

o} 3 See next page +



o= 3849-301 22May 2019 wju

3 Show calculations that confirm that the speed of the car after 5 seconds is
approximately 10.2 ms™'. Use the method given, that is find the average speed in
the interval 5.0 < t < 5.2, using the function d = t2.

(2 marks)
4 Show calculations that confirm the statement, “we can see that the value for the
speed of the car approaches 10 ms'” for § = 0.01 and § = 0.001.
(4 marks)
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5

(@) Explain why for 15 < t < 30 the speed of the car is “simply given by the
gradient of the straight line. That is, the speed is 26 ms™
(2 marks)

(b) Explain why the function d = 26t — 190 should not be used to predict the
distance for t = 0?
Support your answer with an appropriate calculation.
(2 marks)

5 See next page
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6 The car in the article appears to have a constant speed of 58 miles per hour for

15 < t < 30, where tis the time in seconds that the car has been travelling since
starting from rest.

If the model v = 2t held for 0 < t < 30, find when it would predict the speed of
the car to be 58 miles per hour.

(3 marks)
7 Find, using the model suggested for speed given in the article, the speed in miles
per hour, of the electric car after it has been travelling for 2.5 seconds.
(4 marks)
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8 Use the models given in the article to find the speed of the car, in miles per hour,
when it has travelled a distance of 12.25 metres from rest in a straight line.
(5 marks)

o} 7 See next page +
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(b) Refer to Population data in the pre-release material.

9 The population of the UK at mid-2017 is said to be, “66,040,200 with a confidence
interval of +/- 0.2%” and that this is “an increase of 392,000 people since mid-
2016".

Use these figures to:

(a) Calculate a possible upper value for the population in mid-2017.
(2 marks)
(b) Calculate a possible lower value for the population in mid-2017.
(2 marks)
(c) Comment on the statement about the increase in the number of people in
the population from 2016 to 2017 in light of your answers to (a) and (b)
(2 marks)
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10 Show calculations to confirm that the growth rate in the UK population between
2016 and 2017 is approximately 0.6%.

(3 marks)
11 (a) Calculate the population of
(i) England
(ii) the UK
in 2007 using data from Figure 7.
(4 marks)

o} 9 See next page +
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(b) Calculate England’s share of the UK population in 2007 using your answers
found in (a).
(2 marks)

12 Calculate the number of:
(a) international immigrants in 2016
(3 marks)

(b) international emigrants in 2016.
(3 marks)

= 10 +
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(c) Hence calculate the net migration in 2016.
(1 mark)

13 It is suggested that an exponential function might be used to model the population
data shown by the graph in Figure 8. Explain what you know about exponential
functions to suggest why this might be a helpful suggestion.

(3 marks)

o} 11 See next page +
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14 Indicate all features that show the ‘baby boom’ of 1947 on the population
pyramid below.

(2 marks)

2017 shaded pyramid age
2007 outline pyramid =

85

80

75 i )

% e

55 )

50

45

T

35

30 Females

10

5
. - 0 - : il |

500 100 0 0 100 200 300 400 500

Population (thousands)

Figure 9. Population pyramid showing the UK population profile of males and females in
2017 compared to the profile in 2007.

15 (a) Referring to the population pyramid given in Figure 9, state how the
number of males and females aged 30 in 2007 and then aged 40 in 2017 has
changed.

(2 marks)

= 2 +
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(b) Explain what might have been the cause of such a change.
(2 marks)

End of Part 1.

o} 13 See next page +
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Part 2: Communicating with mathematics.
You should spend about one hour working on this part.

Refer to Payday loans in the pre-release material.

Assume that someone is looking to take out a loan of £250 which they want to pay back
after either 1, 2 or 3 months.
They ask you to provide them with some advice about what they might typically expect to

pay.

Using between one and two sides of A4, write some advice and include clear calculations
that relate to what might be typical loan offers and the associated APRs.

Include a graph to illustrate the total amount paid back, for a typical range of APR
values, for a loan of £250 over 3 months.
(30 marks)

There is space on the following pages for your advice and workings, or
additional inserts/printouts can be used.

I 14 +
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e 15 See next page o+
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End of Part 2.

+ 18 End of examination +



